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一 以[Ag(C≡CBut)]n、AgBF4 等可溶性银盐、2,2’-bipy 等含氮螯合配体为原
料合成一系列多核配合物。研究表明阴离子的配位能力、空间位阻、配体种类和
反应比例共同决定着配合物的结构；炔银与可溶性银盐的摩尔比大于或等于    
1 的配合物往往以银离子形成的八面体为中心结构。 
二  以含松散配位点的八面体化 [Ag6(dppm)2(C≡CBut)4(MeOH)2](OTf)2  
( dppm = 1, 1-二(二苯基磷)甲烷 )为组装单元，实现了与 4-乙酰吡啶、4,4’-bipy、
1,2-二(4-吡啶)乙烷的组装，获得零维、一维和二维三种结构，发现配体的配位性
质决定了配合物结构。 
三   合 成 了 新 颖 的 笼 状 簇 合 物























The chemistry of d10 alkynyl complexes is of great interest due to their rich 
structural diversity and potential applications in NLO, luminescence and organic 
optoelectronics. About 800 d10 alkynyl complexes have been reported, however, 
silver(I) derivatives are less explored because of their sensitivity to light and tendency 
to yield highly insoluble polymers/oligomers. 
Several series of silver alkynyl complexes were synthesized by the reaction of 
[Ag(C≡CBut)]n and various soluble silver salts in the presence of different capping 
ligands. Factors such as the ratio of reactants and type of anions were found to have 
great effect on the structures of silver alkynyl complexes. The compounds were 
characterized by means of single crystal analysis, elemental analysis, IR, X-ray 
powder diffraction (XRD) , NMR , UV-Vis and emission spectroscopy. 
This paper consists of three parts:  
Ⅰ：A series of polynuclear silver(I) alkynyl clusters with nuclearity ranging from 
5 to 14 were synthesized and characterized. The type of anions, steric hindrance of 
anions and the molar ratio of the reactants are the key factors controlling the resulted 
structures. When the molar ratio of [Ag(C2But)]n to a soluble silver salt is 1 or higher, 
polynuclear silver(I) alkynyl oligomers featuring octahedral cores were obtained 
easily. 
Ⅱ ： Octahedral hexanuclear silver(I) alkynyl cluster 
[Ag6(dppm)2(C2But)4(MeOH)2](OTf)2 was used as a building unit to create zero-, one- 
and two-dimensional architectures through the ligation of 4-acetylpyridine, 4,4’-bipy 
and 1,2-bis(4-pyridyl)ethane. 
Ⅲ ： Two novel silver cage compounds 
{Ag2C2·2[Ag(HOMeEtCC≡C)]·4AgR·3(2,2’-bipy)}2 ( R=CF3COO or  CF3CF2COO ) 
were synthesized and characterized. This is the first report of silver-alkynyl cages 
with both encapsulated acetylide dianion and peripheral (RC≡C)- bridging ligands. 
 













第一章  绪论 
 1 
 








合成了K2(NiR4)、K4(NiR4)、K2(CuR3)  (R = - C≡CH,- C≡CCH3, - C≡CC6H5)，但
当时未能提纯。后来这一设想由[M(C≡CR)z](z-n)-( M为d区金属，z为M的氧化态)[2]
分离出来而得到证实。他们早期合成了好多这种阴离子炔化物 [3]，包括





早的币金属炔化物K2[Cu(C≡CR)3](R = H, Me, Ph)[4]就是由Reinhard Nast等
人于1956年合成提纯的。 于1959年和1962年，G. E. Coates等人[5]先后报道合成
了[CuC≡CR]n、[AgC≡CR]n(R为烷基)、[AuC≡CPh]n，并由于其不溶于一般有机溶
剂而推断其为聚合物结构。此后，关于币金属炔化物的研究进展缓慢。直到上个
世纪八十年代，沙特阿拉伯的O. M. Abu-Salsh[6]等人发现[M(C2Ph)2]–(M = Cu, Ag, 
Au)可以溶于[M(C2Ph)] n (M = Cu, Ag, Au)，得到同金属的[Ag5(C2Ph)6]–和异金属






























1.1  简单币金属炔化物结构 
简单的币金属炔化物[RC≡CM]n(M = Cu, Ag, Au)由于在一般溶剂里几乎不
溶[5,16]，长期以来人们并不清楚它们的具体结构。当时 Nast[5]等人推断其为聚合










图 1.1 [RC≡CCu]n的结构[5] 
 
对于[RC≡CAg]n,当取代基 R 为丁基或更高级的烷基时，[RC≡CAg]n 在一些
非极性溶剂中有一定的溶解度。 
1993 年，Erwin Weiss 等人[17]用[CuBr(dms)]n(dms = 二甲硫醚)和 LiC≡CBut



























   近年来，由于实验仪器的改进及人们应用X射线粉末衍射数据解结构技术水
平的提高，Chi-Ming Che[19]等人于2005年应用X射线粉末衍射技术成功地获得了
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    在为数不多的炔银配合物中，由Thomas C.W. Mak等人[20-33]合成的包裹
(C≡C)2-的银的笼状化合物占有相当的数量，他们合成了包裹不同数目(C≡C)2-的































面体结构。前者得到的笼状化合物以卤离子为模板：[Ag14(C≡C But)12X][BF4]   
(X = Cl, Br, F)，如图1.4所示。从结晶学上看，14个银离子中有三种类型:type 1、






                            
 
图1.4  [Ag14(C≡/CBut)12X][BF4] (X = Cl, Br)的晶体结构[35] 
  
Zhong-Ning Chen[37,38] 等 人 使 用 含 磷 的 双 核 金 属 配 合 物
[M2(Ph2PNHPPh2)2(MeCN)2](BF4)2(M=Cu,Ag,Au), [Au2(Ph2PCH2PPh2)2(MeCN)2] 
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